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CLEANING SEMICONDUCTOR WAFERS 
Background • 

This invention relates generally to methods and 
apparatus for cleaning semiconductor wafers. 

Chemical mechanical processing is an abrasive process 
5 which removes a uniform layer of material from a 

semiconductor wafer. After chemical mechanical polishing, 
it is desirable to clean the wafer to remove any of the 
polishing slurry and any of the remaining debris . 
Conventionally, the post polishing clean is 
10 accomplished using a pair of rotating brushes. The wafer 
is positioned between the counter- rotating brushes. A 
chemical solution is sprayed (Dispensed may be a better 
word here as the chemical can be 'sprayed' or ' driped' from 
the nozzles depending on flow rate) from nozzles onto the 
15 wafer and/or the brushes. 

One problem with this approach is that the nozzles 
. that spray the chemical are subject to fouling from 
cleaning chemical residues. 

Another problem with existing techniques is that ■ the 
20 overspray of the cleaning chemical results in a large 
amount of wasted chemical. In addition to the extra 
expense, residue buildup becomes a source of wafer 
contamination. 
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Still another problem is that the cleaning chemical 
that is dispensed is non-unif ormly distributed across the 
brush wafer interface. This results in ineffective 
cleaning and more waste of the chemical. It also results 
5 in additional chemical buildup in the process environment, 
causing process defects. 

Thus, there is a need for better ways to clean wafers 
after chemical mechanical polishing. 

Brief Description of the Drawings 
10 Figure 1 is a top plan view of one embodiment of the 

present invention; and 

Figure 2 is a cross-sectional view taken generally 
along the line 2-2 in Figure 1. . 

Detailed Description . 

15 Referring to Figure 1, a wafer W may be positioned 

within a post-chemical mechanical polishing cleaning 
apparatus 10./ The apparatus 10 includes a pair of spray 
bars 12a and 12b and a pair of counter-rotating brushes 14a 
and 14b. The wafer is positioned between and in contact 

20 with each of the brushes 14. 

The spray bars 12 are coupled to a source of the 
deionized water and a pump 48 so that the deionized water 
may be sprayed at the wafer brush interface. In addition, 
the source of deionized water and a suitable cleaning 

25 chemical may be mixed by a mixer 44 and provided to a pump 
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40. From the pump 40, the cleaning solution of mixed 
chemical and deionized water is supplied to the interior of 
the brushes 14 through the pipes 42. Other cleaning 
solutions may also be used. As a result, as indicated by 
5 the arrows C, the cleaning solution is ejected outwardly 
from the center of each brush 14 towards its periphery and, 
particularly, towards the brush wafer interface. 

Thus, referring to Figure 2, it can be seen that the 
pipe 42 supplies the cleaning solution so that it extends 

10 outwardly in all directions in a radial configuration 

through the brushes 14. In one embodiment, the pipe 42 may 
be provided with a suitable circumferential array of 
apertures to evenly dispense the cleaning solution from the 
pipe 42 . In one embodiment, the brushes 14 may be rotated 

15 around the pipe 42. As the brushes 14 rotate, as indicated 
by the ^rrows A and B, the cleaning solution is applied to 
thfe brush wafer interface. At the same time, the spray 
bars 12 spray deionized water, indicated by the arrows D, 
at the brush wafer interface. 

2 0 In one embodiment, the brushes 14 may be rotated by 

motors 50. In another embodiment, the brushes 14 may be 
rotated by the way in which the cleaning solution is 
ejected from the pipe 42. 

In some embodiments of the present invention, the 

25 buildup of residue from the chemical on the spray bars 12a 
and 12b is reduced or eliminated because the spray bars 12a 
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and 12b only spray deioni zed water. The cleaning solution 
is more effectively dispensed at the brush wafer interface, 
in some embodiments, because of the injection through the 
center of the brushes 14. This may reduce overspray of 
5 chemical and waste of chemical, while providing more 
effective cleaning and improving the lifetime of the 
; brushes themselves in some embodiments. In addition, 
residue buildup may be avoided.. The more effective use of 
the cleaning solution may result in reduced wafer 
10 contamination from the cleaning solution. 

While the present invention has been described with 
respect to a limited number of embodiments, those skilled 
in the art will appreciate numerous modifications and . 
variations therefrom. It is intended that the appended 
15 claims cover all such modifications and variations as fall 
within the true spirit and scope of this present invention. 
What is claimed is: 
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